Glutathione regulates telomerase activity in 3T3 fibroblasts.
Changes in telomerase activity have been associated either with cancer, when activity is increased, or with cell cycle arrest when it is decreased. We report that glutathione, a physiological antioxidant present at high intracellular concentrations, regulates telomerase activity in cells in culture. Telomerase activity increases in 3T3 fibroblasts before exponential cell growth. The peak of telomerase activity takes place 24 h after plating and coincides with the maximum levels of glutathione in the cells. When cells are treated with buthionine sulfoximine, which decreases glutathione levels in cells, telomerase activity decreases by 60%, and cell growth is delayed. Glutathione depletion inhibits expression of E2F4 and Id2, which regulate the cell cycle. When glutathione levels are restored after incubation with glutathione monoethylester, telomerase activity and the cell cycle-related proteins return to control values. To discover the effect of glutathione redox status on the telomerase multicomplex structure, we incubated protein extracts from fibroblasts with different glutathione redox buffers. Telomerase activity is maximal under reduced conditions i.e. when the reduced/oxidized glutathione ratio is high. Consequently glutathione concentration parallels telomerase activity. These results underscore the main role of glutathione in the control of telomerase activity and of the cell cycle.